35 



What is claimed is: 



1. An electronic access jcontrol device comprising: 
an electrical device energizable to effect a 
predetermined operation; / 

an energizing circuit for energizing the electrical 

device; / 

an input device for inputting a control signal; 

a control circuit inc]h*ding first and second 
microprocessors, the secortd Microprocessor being remote 
from the first microprocessor^ the first microprocessor 
coupled to the input devijbs/ror receiving the control 
signal, the second micrpfTr Dcessor coupled to the 
energizing circuit for activation thereof, the first 
microprocessor including means for transmitting a 
communication code to the second microprocessor in 
response to the control signal, the second 
microprocessor including neans for comparing the 
transmitted communication code to a preset communication 
code and activating the energizing circuit when the 
transmitted communication code matches the preset 
communication code. 



2. An electronic aciess control device as in claim 
1, wherein the electrical! device is a solenoid coupled 
to a lock for opening and] closing the lock. 



3. An electronic^ access control device as in claim 
2, wherein the controil ctfrcui/t controls the energizing 
circuit to supply suffi^le^tx power to energize the 
solenoid to open the lock until a first preset time has 
elapsed in the timer and then supply a lower amount of 
power until a second preset time has elapsed as 
specified by the timer 



An electronic 



access control device as in claim 
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1, wherein the electrical/ device is a motor coupled to a 
lock for opening and closing the lock. 

5. An electronic Jccess control device as in claim 
1, wherein the input detice includes a keypad for 
entering an access code/ as the control signal. 

6. An electronic/ access control device as in claim 
1, wherein the input device includes an electronic key 
reader for communicating with an electronic key. 

7 . An electronic access control device as in claim 
6, wherein the electronic key has a memory for storing 
an access code and a number of access, the first 



microprocessor tr 
the second micro^ 
access code in t 
access is at lea 
in the electronic 
transmission of the 




ng the communication code to 
r in response to detecting the 
tronic key when the number of 
ne and reducing the number of access 
<*y by one in conjunction with the 
communication code . 



8. An electro 



3nic access control device as in claim 
1, wherein the input device is an ignition switch of a 
motorcycle having 'an ignition position and an accessory 
position, and wherein the first microprocessor transmits 
the communication code when the ignition switch is set 
at one of the ignition and accessory positions 



9. An elect 
1, wherein the fi 
portable unit, and 
motor disposed in 
unlocking the tool 

10. An elect 
claim 1, further i 

a battery pac 



rctmic access control device as in claim 
t microprocessor is disposed in a 
wherein the electrical device is a 
a tool container for locking and 
container. 

ronic access control device as in 
ncluding : 

k providing electrical energy at a 
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battery voltage; 

a voltabe regulator receiving the battery voltage 
and generating a regulated voltage for powering the 
control circuit; and 

a low-bittery detection circuit including a voltage 
divider havinta an input end connected to the battery 
voltage and ah output end providing an output voltage, a 
first transistor in series with the voltage divider for 
controlling cdrrent flow through the voltage divider, a 
second transistor having an input end connected to the 
regulated voltkge and a base connected to the output 
voltage of the! voltage divider, the voltage divider 
turning the seiond transistor on when the output voltage 
of the voltage Idivider falls below a predetermined 
voltage, 

the conf roll\ cirouit having a control line connected 
thfe/Wrst transistor for selectively 
urpt transistor on and off, and a sensing 
line connected to an output end of the second transistor 
for sensing the Ion/of f state of the second transistor. 



to a base of 
turning the 



11. An electronic access control device as in 
claim 1, further! including a non-volatile memory for 
storing the preset communication code and a 
communication poit connected to the control circuit for 
inserting the preset communication code into the non- 
volatile memory alnd retrieving the preset communication 
code from the nonhvolatile memory. 



12- An electronic access control device as in 
claim 1, wherein 4he input device includes a voice 
recognition circuiit coupled with a microphone for 
receiving voice commands 



13. An electronic access control device as in 
claim 1, wherein thte first microprocessor is a voice 
recognition integrated circuit connected to a microphone 
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for receiving voi 



14 . An eleqt 
claim 1, further 
wireless transmit 
first microproces 



claim 14, further 
integrated circui 



ze commands 



ronic access control device as in 
including a transmitter circuit for 
sion of the communication code from the 
sor to the second microprocessor . 



15. An electronic access control device as in 



including a voice recognition 
t for receiving voice commands. 



16. A method of controlling the operation of an 
electronic lock system which includes a lock, a control 
signal input device, a control circuit including a first 
microprocessor c$mnected to the control signal input 
device and a s^con^l microprocessor ' remote from the first 
microprocessor ar.d 'controlling the opening of the lock, 
the method conpri sing Jttie steps of: 

receiving a fcbrr€rol signal by the first 
microprocessoi^t^rough the control signal input device; 

transmitting!, in response to the control signal 
received, a commuhication code from the first 
microprocessor tol the second microprocessor; 

comparing by 1 the second microprocessor the 
transmitted communication code with a preset 
communication code 

enabling by tlhe second microprocessor the opening 
of the lock when tihe transmitted communication code 
matches the preset communication code. 



17. A method as in claim 16, wherein the control 
signal input devicfe is a keypad, and wherein the step of 
receiving receives an access code entered through the 
keypad as the control signal. 



18. A method as in claim 16, further including the 
step of comparing ij>y the first microprocessor the • 



received access code 



to a preset access code. 



19. A method as 
steps of transmitting 
preset communication 
to the first microprc 
access code and the j 



in claim 18, further including the 
the preset access code and the 
code from the second microprocessor 
cessor and storing the preset 
reset communication code in a 



memory of the first microprocessor during initial 



activation of the ele 



ctronic lock system. 



is 



requesting a selected 
first and second 
microprocessor circui 



in claim 16, wherein the control 

an electronic key reader for 
electronic key having an access 
access stored therein, and further 
decrementing the number of access 
y one in conjunction with the 
ation code to the second 




20 . A method as 
signal input device 
communicating with an 
code and a number of 
including the step of 
in the electronic k 
transmission of th 
microprocessor . 

21. A voice oa*n:rolled access control system 
comprising : 

a voice sensor for receiving a voice command 

operations- 
microprocessor circuits, the first 
; having a voice recognition 
circuit coupled to the* voice sensor for recognizing the 
voice command and means for transmitting a communication 
code to the second microprocessor circuit in response to 
the recognition of th 5 voice command, the second 
microprocessor including means for comparing the 
transmitted communication code to a preset communication 
code and means for carrying out the selected operation 
when the transmitted j and preset communication codes 
match . 



22. A voice controlled access control system as in 
claim 21, wherein tile first microprocessor circuit is a 



voice recognition Integrated circuit. 

23. A voice controlled access control system as in 
claim 21, wherein the first microprocessor circuit 
includes a transmitter circuit for transmitting 
wirelessly the communication code to the second 
microprocessor circuit . 



24 . A voice 
claim 23, wherein t 
transmits in conj 
operation code corr 



controlled access control system as in 
he first microprocessor circuit 

ion with the communication code an 
esponding to the selected operation. 



unct 



25 . A voice 
claim 24, wherein t 
connected to a lo 
locking and unlock! 



26. A voice\c 
claim 24, wherein 
connected to a loc 
and unlocking s 



torage 



27 . A method 
control device havi 



controlled access control system as in 
he second microprocessor circuit is 

echanism in a tool container for 
n|T thrf tool container, 



ntrolled access control system as in 
t|he second microprocessor circuit is 
mechanism in an office for locking 
compartments in the office. 



of assembling an electronic access 
ng a microprocessor-based control 
circuit which has a plurality of components including a 
non-volatile memory for storing an access code, the 
method comprising: 

installing thi non-volatile memory in the 
microprocessor-basfed control circuit, the non-volatile 
memory not having the access code stored therein; 

installing a (communication port connected to the 
microprocessor-baJed control circuit for accessing the 
non-volatile memory; 

completing assembling the microprocessor-based 



control circuit; 



after the completion of the microprocessor-based 



and 



control circuit, writ 
volatile memory throu 
reading the acce 



ch the communication port; and 
s s code back from the non-volatile 
memory through the coiimunication port for confirmation. 



28 . A method as 
volatile memory is an 
memory . 



29 . A method a 
volatile memory is a 



ng 
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the access code to the non- 



in claim 27, wherein the non- 
electrically erasable programmable 



in claim 28, wherein the non- 
FLASH read-write memory. 



30- An electrijcal access control device 
comprising : 
a lock; 

a keypad toxt efi 

a control c 
the lock in resp^ns 
code that matche 
circuit including 



ering a user-entered access code; 
fo/r controlling the opening of 
eceiving a user-entered access 
'preset access code, the control 
least one microprocessor having a 
plurality of pins connected to the keypad for receiving 
the user-entered a 
a non-volatil 
microprocessor for 
non- volatile memo 
said plurality of 
to the keypad for 



ccess code; 

2 memory external of the 
storing the preset access code, the 
ry being connected to at least one of 
pins of the microprocessor connected 
data transfer between the 



microprocessor anc, the non-volatile memory. 



lectronic access control device 



31. An e 
comprising : 

a microproce 

a battery pa 
battery voltage; 

a voltage 
and generating a 
microprocessor- 



re g 



sor-based control circuit; 
:k providing electrical energy at a 



ulator receiving the battery voltage 
regulated voltage for powering the 
based control circuit; and 



a low-battery detection circuit including a voltage 
divider having an input I end connected to the battery 
voltage and an output ehd providing an output voltage, a 
first transistor in ser/ies with the voltage divider for 
controlling current flrtw through the voltage divider, a 
second transistor havi/ig an input end connected to the 
regulated voltage and /a base connected to the output 
voltage of the voltagi divider, the voltage divider 
turning the second trknsistor on when the output voltage 
of the voltage dividejr falls below a predetermined 
voltage, 

the control ciriuit having a control line connected 
to a base of the firfet transistor for selectively 
turning the first trjansistor on and off, and a sensing 
line connected tO/dTk output end of the second transistor 
for sensing the c/n/Hf state of the second transistor 



32. An electr 
claim 31, where 
second microprocess 
remote from the fir 



access control device as in 
r he control circuit includes first and 
ors, the second microprocessor being 
st microprocessor, the first 



microprocessor including means for transmitting a 
communication code to the second microprocessor in 
response to receipt of a control signal, the second 
microprocessor including means for comparing the 
transmitted commurjication code to a preset communication 
code . 



33. An electronic access control device as in 
claim 31, whereirJ the control circuit includes a key 
reader for detecting an access code and a number of 



access stored in 
detecting the ac 
decrementing the 



matches a preset 



access is at least one 



an electronic key, the control circuit 
ess code in the electronic key and 
number of access stored .in the 



electronic key by one when the detected access code 



access code and, the detected number of 
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34. An electroni 
comprising : 

an electronic key 
access code and a numb 

a master control 
device for communicati 



c; access control system 



having a memory for storing an 
sr of access; 

device having an interfacing 
ng with the electronic key to 
program the access cocjle and the number of access into 
the electronic key; 

at least one electronic lock controlling device 
remote from the master control device for controlling 



the opening of a lock 



, the electronic lock controlling 
device having a key reader for communicating with the 
electronic key, the^iectronic lock controlling device 
opening the lock i£ response to detecting the access 
code in the election:. £ ke^ when the number of access is 

the number of access in the 
electronic key by\o^; in conjunction with the opening of 
the lock 



35. An electronic access control system as in 



claim 34, wherein th 
includes first and s 
microprocessor being 
microprocessor, the 



* electronic lock controlling device 
econd microprocessors, the second 

remote from the first 
first microprocessor coupled to the 



key reader for commu licating with the electronic key, 



the second microproc 
circuit for opening 
including means for 



preset communication 



:sssor coupled to an energizing 

bhe lock, the first microprocessor 

transmitting a communication code to 

the second microprocessor in response to detecting the 

access code in the electronic key, the second 

microprocessor including means for comparing the 

transmitted communication code to a preset communication 

♦ 

code and activating the energizing circuit to open the 
lock when the transnitted communication code matches the 



code 



36. An electronic access control system as in 
claim 34, wherein the master control device is a 
personal computer having an interface device for 
communicating with the electronic key. 

37. An electronic alarm system for a manually 
powered vehicle comprising: 

a control signal transmitter mounted in a riding 
helmet for wireless transmission of control signals; 



an alarm system 
system including a "re: 



mounted on the vehicle, the alarm 
ceiver for receiving the control 



signals from the corftfcol . signal transmitter in the 
helmet for activating land deactivating the alarm system, 
a motion detector f ojr me^fecting movement of the vehicle, 
and an alarm circuitf/for generating alarm signals when 
movement of the vehicle is detected when the alarm 
system is activated! 



38. An electronic alarm system as in claim 37, 
wherein the manually powered vehicle is a bicycle. 



39. An electronic lock comprising: 
a lock; 

a solenoid coiipled to the lock for opening and 
closing the lock; j 

a microprocessor-based control circuit including a 
energizing the solenoid and a timer, 
b controlling the driver circuit to 
power to energize the solenoid to open 
the lock until a first preset time has elapsed in the 
timer and then supply a lower amount of power until a 
second preset time has elapsed as specified by the 
timer . 



driver circuit for 
the control circui 
supply sufficient 



